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(54) THERMOPLASTIC RESIN COMPOSITION AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a thermoplastic resin composition excellent in 
strength and rigidity as well as in surface appearances, which comprises a thermoplastic 
resin and a layered silicate composite. 

SOLUTION: The thermoplastic resin composition is obtained by melt- kneading (A) a 
thermoplastic resin and (B) a layered silicate composite, where the layered silicate 
composite, which has an exchangeable metal cation, existing between layers of a swelable 
layered silicate, exchanged with an organic onium ion and has the interlayer distance between 
the plate-like crystal layers of the layered silicate composite of 1 .6-2.9 nm, is caused to be 
contained in an amount of 0.1-40 wt.% in terms of inorganic ash in the thermoplastic resin 
composition. 
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X5 L U>h , XX^TUJPT5 H^S^ItJW^XX^;^ 

[0039] ^wnm^m&m^mfcm-zmtiii&M. 
[0040] ^i«s»$Kffl^5.nsMe(ifliffl 

— , V7-7h, ffita§§, U ^r-XX'T y^n-fJU* 

Sti*«* • VTR, 7^Ut\ T<P>, 'N 

7-F?-f*-. *>ClS^, tfk>-7, #VttlS. 

sa.'tonm. i73>, M77-f^- "7 — H7*d 



-on^xwis. lesws, ^ 
-^-fflft. v4 9-, 94 ^-r*-. #a^;Ph- 

&£©*<-;i/fc£©*«Hit»i&. *)V9*—9 — 9 
-5^-;i/. ^Jt^^-^-n*^-, ici/^ai/- 

§s.X7>/vis-7izi*<D&mvv?, mnm& • • © 
lisi/t^, x7--f ^-^/xMuxz-^k 
-f >t— ir-^=*-;uF, x>$»»ip* 10 

v J 3-r>h. 4^ ^i^-^-r >#5^-> 
— X"C— - 9— , SMS#X-lr>U— , i£iP7K-fe >+»--. * 
ffl-fe>+>— . XD7hMyya>t>t-, 95>? 
yV7 h*> ! ->3 >-£>+>— . I7-7D-^-?-, 

b^— x. KM2aJSxn— n> hn- ;i,a*;p:7\ ?*?x. 
-9-^— 9— mzf^y ~/3-t£)19— . ^— 

u ,_ i i7^-\r— A-*Xn*^— , £*>H 20 

w>9. 7i/-+t:xh>, yi/y-TK^tx x> 

v^tf-f )V7 4)\>9— . ,&*JE«y-X, Ul/-#y5 
X, i?r>9 ~>a >#v9Z> *-f-Wt77", ^ >J 
7 7", 77Xt- x>v>*A*-, yiJ^A^H* 
A*-. ^-f5>^;i/h*A*-, y-^XrS'-^^&t* 

[0 0 4 1] 

ft i s«xt?ws£Ufcffl»ttst 

[0 0 4 2] #iJ7S K»JIS(0*flB7 5/aS«* : 7i 
y-^/x^y— (7I/-J1/8 3. 5%) 
t-^7-;i/-^}§Sli:LtfflV\ m^T^fafig^L 40 

[0 0 43] #'J75 \ i m$BV>3ii#*)l'# : *i')mm 
ft : "<>y;i'7;i'3-;i,iI$7i7-^7^H>S 

[0 0 4 4] Mtt&tt&OJIHflaRi : JEfc XiBUHUrgfi 
R I NT 1 1 0 0) SrffiU. gl#&8Ei£ffl 

(0 0 1) t!-^£*>oTJBIil!S§ltt£*J6fc. 

[0 0 4 5] tttf&Sfc : ASTM D 7 9 0 K?f! DTjSI 

fe&ft ~yfco m^^.ummti/24 >^x 5i->^x 50 
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[0 0 4 6] 8®g#l$C : 8 0 mmX 8 OmmX 3 mm 

(SEM) -eStHU -i22mmX2mm<CSirtCS 
ft-TSitSO. 1 mmH±(!Dl«$*9 > h bfc. C 

[0 0 4 7] 1 

Naai>tUPf^h (l'ft>^§!8 5meq 
/100g) 1 0 0 g£i&*l 0 Uy h)V\Z®.WftWL 
U d CtC^O^jl/^^^-JUX^-T U JI/T^^X^A^ 
□ 7-f K (BDMS : 7) 3 6 g (R§f *>32 

(CEC) KJtUTl. 0f&) 

l£ft X«H*f T'*a6fc»flBSB$t« 1 . 
9nmt*of;. #tCSU&^£ L7tffl2Mfift*t 2 . 7 
4, *ST5/«2gS6. OxiO-'mo 1/g, f« 
*;U/H^rv-;USiSS6. OXlO-'mol/gCt-fD 

IXtftaiitE^l/. ^>77-5*t-T7k7 
l/>Klfet, >"J>ySI4 2 5 CCfcHJtbfcTE 
X 3 0 SJ-ttiJ? mt8S (B*SS?mttSl) *ffl^T*Mfi 

it^.U94XLtclk. 8 Ottl OBSfH^SS&SIU v- 

£S 1 t'S Lfco 

[0 0 4 8] idiStfiJ 2 

b£b • i¥ffi*ffofc. issm^^i 

JtK^J 1 

BDMS©^Jn*S: ; t> ; & , J P^--f h<BR&-f 

ft. 

[0049] mmm 3-5 

l 4 (TOM :ft**2 5. SlJfi«3. 4')»S 
(DMDS : 8, HM0iJ5) ^r> ; EU 




• ( 8 ) 



[ o o 5 o ] itmm 2 ~ 5 

Ty^-OA&t L-T F v-xtrT-fr^ivry^—Vk 

9 D F (TOM:^St2 5, ttmM2) 
*^l/i^^^;P7>*-'J'A?0^ F (DMD 
S :KI»3 8> Jt«E«3) *fctt^>5?;U h U 
7>t-^A?07-f F (BTM:MS:lO, ttMW 
4, 5) SrffltV ^E^U n^M F<Z>K§-1':<f->£&W» 

[0 0 5 1] ttfe^^J 6 
N al ; E> : E l jDt'f F tLxm< :*>35&#» 12 0 
meq/10 0g©t)©$«l», F U ^ZJ-JV^^llT 
^Wi'nUKSCECOl. 2 teSflP*. 

[0 0 5 2] JgJ&SP'J 6 , 7 

i^Jittt lto-^dd7i ; - , mm 20 

0. 5%. 2 5t:t?j|iJ^LfcH*!teg*U. 2C0#U^ 

7-u>^uy?u- F«fI&££-j£U *M^Ji-cfflv^fc 

1/>FL*:SL v-U >y?Bfg^2 5 ortiaSLfcTE 
X 3 0 «SflPt±S*K (H*SfflmttM) T^SH^b. 

^-rx'b^c^, 1 1 0-cri ommm®M.mv. ->u> 
^sfS2 5o , c > #^?a«8 o'CTwm^^ffv^ ut 30 

[0 0 5 3] JtttM 7 . 8 
B^a^lt^tLTit^J 1 (Jt^J7) , JtWJ 

2 (it^j8) T'm^fcbv&m^zEkiwz^n^nm 
mm 6 i:n«(cLT»B§M^^#fc^, im • mm* 



M2 0 0 2-8 8 2 5 5 
14 

[0054] mmm 8 

0 0J £/Bt^ #«J lfMUfclttStlS^^i 
«K#ST2M%£&5J:5fCiE£-U ^>^5-5 

tyi/yi/> Ft-fc^, ->u >ytaa^2 2 0"C 

KI££LfcTEX3 0M-*WtB8S ( B #Sf8/9r*bSD 

U -/iJ>yaS2 3 0t. 6 O'CTitftt!^ 

[0 0 5 5] itlfc^J 9 , 10 
Jl#tJ£g?i£?t&#£LT, itt^M 3 (Jt^J9) . i£& 

W4 (JttWUO) -rA^«®tA^«s^anM 

8fcB«CbT»JII?iia««*»fc«. J*» • fKBSfr^ 

[0 0 5 6] f?SS0« 9 

^ K«»L 2 1 2 0£/fH>. H»]lTl^fefeOt|^ 
i;jittaKig*^S:il«t0c»«T2»*%«i:^:*J:'5 
^>^-3*U— T^ p U>'U>FL.fc». 
->U >yffi&£3 3 0t:tc:l£^LfcTEX3 OS— «8> 

mm (B*s«3ftt®) t?»bmb«[u wi!iffifi)c«b*# 

<miWflMM£*U y'J>^iSg3 2 0t, MIKl 

[0 0 5 7] ittfcflJ 11.12 

LTJfc*E« 3 (Jt«Mfll 1) , Ittt 
0J4 (Jttt«12) TrfflV>fct>©*fflU*filW4-tn-e 

[0 0 5 8] 
[«1] 



( 9 ) 
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Ml 







9S1M1 




Hffifl3 






( a ) j» Rials® m 


















N6 


N6 


N6 


N6 


N6 


















meq/1 OOg 


8 5 


8 5 


8 5 


8 5 


8 5 


"7 -> ^ — r 1 ! A 




B D MS 


B D MS 


T OM 


TOM 


OMDS 


7 ^ — 7 ASeR^SS 




2 7 


2 7 


2 5 


2 5 


3 8 






1 . 0 




r\ a 
\J . o 


1 . o 


0.8 


JfNJSH 


nm 


1 . 9 


2. 1 


2. 0 


2. 4 


2. 8 




SS% 


3 . 0 


3. O 


3. 0 


3. O 


3 . 0 




MPa 


1 2 0 


12 3 


12 3 


12 5 


117 | 




GPa 


4 . 0 


4. 1 


4 . 1 


4 . 3 


3 . 8 




ffl/4mm"2| 


0 


O 


0 


0 


0 



[0 0 5 9] 2 3 



£2 







itMi 








tt««5 


HAKfle 


an 




N 6 


N6 


N6 


N 6 


N 6 


N6 


c b ) m#mmm&£t* 




















moq/100g 


8 


5 


8 5 


8 5 


8 5 


8 5 


12 0 






BO 


MS 


TOM 


DMDS 


BT M 


BT M 


TOM 






2 


7 


2 5 


3 8 


1 O 


1 0 


2 5 




as 


0 . 


8 


1.5 


1 . O 


1 . O 


1 . 5 


1 . 2 




nm 


1 . 


5 


3. 0 


3. O 


1 . 4 


1 . 5 


3. 0 


****** 


M% 


3 . 


O 


3 . 0 


3 . O 


3. O 


3. O 


3. 0 




MPa 


1 1 


3 


i i 4 ; 


1 1 O 


10 9 | 


1 O 7 


1 1 7 




GPa 


3 . 


3 


3 . 4 


3. 5 


3. 1 


3. 1 


3 . 4 




lB/4mnT2 


7 


5 


4 


1 1 


1 2 


4 



[0 0 6 0] [*3] 



S3. 









( A) RSaTfflttSJIi 




—BBS 








as 




P BT 


PBT 


ABS 


P PS 














JB*aswa<ocEc 


nraq/tOOg 


8 5 


8 5 


8 5 


8 5 






B D MS 


BO MS 


B D MS 


B D MS 






2 7 


2 7 


2 7 


2 7 




as 


1 . O 


1,2 


1 . O 


1 . O 




nm 


1 . 9 


2 . 1 


1 . 9 


1 . 9 




ss% 


2. O 


2 . O 


2. O 


2. O 




MPa 


8 9 


9 0 


8 1 


14 2 




QPa 


3. 5 


3 . 6 


3 . 4 


4 . 3 




ffl/4mnf2 


2 


1 


3 i 


4 



[0 0 6 1] 



[»4] 
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ft»fl7 


£8098 






ifctHHi1 




















mm 




PBT 


PBT 


ABS 


ABS 


PPS 


PPS 


















if ft E C 


moq/100g 


8 5 


8 5 


8 5 


8 5 


8 5 


8 5 






BOMS 


TOM 


DMDS 


BT M 


DMDS 


BT M 






2 7 


2 5 


3 8 


1 0 


3 8 


1 0 




3a 


0 . 8 


1 - 5 


1 . O 


1 . O 


1 . 0 


1 . 0 




nm 


1 . 5 


3. 0 


3. O 


1 . 4 


3 . 0 


1 . 4 




SS96 


2. 0 


2. 0 


2. 0 


2. 0 


2 . 0 


2. 0 




MPa 


7 7 


7 5 


7 5 


7 1 


1 1 9 


1 1 6 




QPa 


2 . 7 


2. 9 


2. 6 


2. 5 


3. 5 


3. 6 | 


StSBttlft 




1 1 


8 


1 3 


1 5 


1 9 


1 6 




' ( ib ) " 



F^— 4F070 AA54 AA71 AB09 AC27 AD01 
AE01 FA04 FA13 
4J002 BB011 BC021 BG001 BN151 
CB001 CF041 CF051 CF061 
CF071 CF081 CF161 CF181 
CG001 CH071 CLOU CL031 
CL051 CN011 DH046 DJ006 
DJ056 FA016 FB086 FB096 
FB106 FB136 FB146 FB156 
FD010 FD0I6 FD160 GLOO 
GMOO GM05 GNOO GQOO GQ01 



